
326 MONTHLY WEATHER REVIEW. DEOEMBER, 1887. 

PREOIPITATION (expressed in inches add hundredths). 

York ........ 
Kennebec ... 
Androaco in 
Penobacof? . . 
Alle hany ... 

The distribution of precipitation over the United States and 
Oanhda for December, 1887, aa determined from the reports of 
about eight hundred stations, is exhibited on chart iv. In the 
tabIe of miscellaneous meteorological data are given, for each 
Signal Service station, the total precipitation, with the de- 
partures from the normal. The figures opposite the names of 
the geographical district% in columns for mean temperature, 
precipitation, and departures from the normal, shorn respect- 
ively the averages for the several districts. The normal for 
any district may be found by adding the departure to the 
current mean when the precipitation is below the normal, and 
subtracting when above. 

In  all districts east of the one hundredth meridian, with 
the exception of t h e  lower lake region, Ohio Valley, and New 
England, the rainfall of December, 1887, was above the 
normal, the excess being greatest in the Gulf States and lower 
Rio Grande valley, where the rainfall amounted to from 2 to  
3 inches above the normal, the percentage of excess being 
about 40 per cent. for the east Gulf states, 76 per cent. for the 
west Gulf states, and about 300 per cent. for the lower Ria 
Grande valley. A marked excess of rainfall, amounting t a  
about 33 per cent. more than the average, also occurred in the 
middle and south Atlantic states, and in the Florida Peninsula. 

In the lower lake region the  deffciency amounts to about 16 
per cent. of the average; in the Ohio Valley and Tennessee: 
about 6 per cent.; the rainfall for New England was normal. 

The heaviest rainfalls reported during the month occurred 
on the north Pacific coast. more than 20 inches having fallen 
at  Neah Bay, Wash., while several stations in that region 
report from 16 to 17 inches. These heavy rains, however, ex. 
ceed the average for that region by only about 46 per cent. 

Throughout California the rainfall was much below the 
average ; in the northern part of the state but little more than 
half of the average amount of rain fell, and in the southern 
part of the state it amounted to about 70 per cent. 

DEVIATIONS FROM AVERAGE PREUTPITATION. 
The following table shows for certain stations, as reported 

by voluntary observers, (1) the average precipitation for a 
series of years; (2) the  length of record during which the ob- 
servations have been taken, and from which the average has 
been computed; (3) the total precipitabion for December, 1887; 
(4) the departures of the current month from the average; 
(6) and the extreme monthly Precipitation for December dur- 
ing the period of observations and the year of occurrence : 
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HAIL. 

State and station. 

Hail fell a t  scattering stations, mostly in the Northern 
states and territories, during the month on the following dates : 
1st to 3d, lSth, 17th to 24th, 26th, 28th to 31st. 

SLEET. 
Sleet fell a t  scattering stations, mostly in the Northern 

States and territories, during the month on t h e  following dntes : 
1st to 3d, 7th, 10th to 12th, 16th to 27th; 29th to 31st. It was 
most frequent on t h e  31st. 

SNOW. 
Snow fell on numerous dates during December in all districts 

north of the thirty-fifth parallel, except on the Pacific coast, 
where i t  'was less frequent, and where none was reported to tlie 
Jouth of the parallel mentioned. I n  Alabama snow fell on the 
26th; in Mississippi on the 24th and 26th ; in LouiBians on the 
22d and 26th; in Texas on the l l t h ,  14th to 16th, Mth, 19th, 
and from the 22d to 26th. 

The heavy snow storms of the 18-20th in New York and 
Pennsylvania, and those of the 29-30th in Illinois, Iowa, Da- 
kota, Minnesota, Wisconsin, and Michigan, caused blockades 
on railroads in the states mentioned. The snow storms of the 
16th and 24th in Texas were of unusual severity for that regioD, 
ita will be shown by the following reports : 
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Colorado, Tex., 16th: snow is six inches doep in the streets, and it is very cold. 
Denison{ Tex., 16th: a light snow, the first of the season, fell at 8 p. m. 
Baird, lex. ,  16th: the first snow of the season fell here to-day. It has con- 

tinued to come down all day to the depth of seven inches. 
Sherman, Tex., 16th: the first snow in Texas for 1887 fell in this city at 

6 p. m. to-da 
Mur h sviie, Tex., 16th: the heaviest snow storm that haa visited this see  

tion o?!dxas for six years fell yesterday and to-day, coverin the ground from 
six inches to a foot. The trains on the Southern Pacific &ailroad were de- 
tained from one to five hours and in many cases trains were compelled to 
double on account of snow drihs in cuts along the line. The stmm extends 
from Del Rio as far west as El Paso and south across the Rio Qrande into 
Mexico. No snow of any.importnnce has fallen here in four years. 
Fort Worth, Tex., 16th: a general snow storm, the heaviest in the memory 

of the oldest settlers,. is reported throughout western Texas. At Cisco and 
Sen Angelo the snow IS six inches dee at Abilene four inches, and at Sweet- 
water four inches. It snowed here nlf ‘the afternoon but melted aa fast as it 
fell. No loss of cattle is feared unless the snow is fohowed by a “blizzard.” 

PaleRtme, Tex., 23d: rain fell during the afternoon and froze as it fell, coat- 
ing a11 exposed objects heavily with ice; at 1.80 a. m. of the 24th the rain 
chan ed to snow, which continued until 10.27 a. m. This storm w m  remark- 
able for the depth of snow, about nine inches having fallen. Much damage 
was done to telegraph lines and trees which were weighted with snow and ice. 

Jefferson, Tex., 24th : it commenced snowing this morning at 2 o’clock and 
continued for several h o w ,  covering the ground six inches dee . The weather 
baa moderated considerably this afternoon and the snow is meftin fast. 

Tyler, Tex., 24th : the heaviest snow Been here for ten years f& last ni ht 
and morning, amounting to from six to eight inches in depth. The weetier 
cleared off at 10 o’clock and the snow ia melting rapidly. 

Austin, Tex., 23d : there waa a lisht fall of snow here, lasting all day. The 
pound was covered this morning wth frozen sleet ahout a quarter of an inch. 

MONTHLY SNOWFALLS. 

‘ 

and is still falling. 

In northern portions of Minnesota and Michigan, in north- 
eastern Iowa, and throughout Wisconsin the monthly snow- 
falls amounted to 20 inches or more; snowfalls of 20 inches or 
more also occurred in the northern and central portions of 
New Hampshise and Vermont, in northeastern New Pork, and 

.in portions of central and eastern Pennsylvania. With the 
exception of the northern portions of Illinoi8, Indiana, and 
Ohio, and along the immediate comt of the Atlantic, t h e  
monthly snowfalls exceeded 10 inches over the. whole area 
north of the fortieth parallel from Missouri Valley eastward. 

The following mouthlg snowfalls of ten inches or more oc. 
curred ; but in states having less, the maximum amount is also 
given : 
Alabama: Livingston, 2. Arizona: Prescott, 7.1. Arkamae: 

Little Rock, 3. California: Fort Bidmell, 19.7. Colorado: 
Graud Junction, 6.6. Connecticut: North Colebrook, 16.9 ; 
Southington, 11. Dakota: Richardton, 19 ; Deadwood, 18.3; 
yankton 18.1; Huron, 16.6; Webster, 14.6. District of Co- 
lumbia: kendall Green, 6.2. IZaho: Bois6 City, 2. Illinois: 
Rockford, 28.6; Yrairieville, 21.6; Cedarrille, 18.7; Lake 
Forest, 18.4; Oneida and Woodstock, 18; Aurora, 17.2; Riley, 
16.6; Aledo, 16.2; Mount Morris and Monmouth, 16; Belvi- 
dere, 14; Starling, 12.6; Oswego, 11.2; Chicago and Fairview, 
10.7; Oquawkrt and Wstseka, 10.0. Indiana: Angola, 16. 
Iowa: Dobuqne, 32; Cresco and Muscatiiie 21; Albia, 20.8; 
Iudepeudence, 17.8; Fort Madison, 16.6; dukaloosa a, 13.6; 
Des Moines, 12.3: Cedar Rapids, 18.2; Oskaloosab, 10. 
Kama8: Leaveuworth, 7.6. LOUiniana: Vidalia, 6. Maim: 
Kent’s Hill, 18.2; Cornish, 15.6; Skowhegan, 12.4. Nary- 
land: Fallston, 18. ;Massaohusett8: Mount Nonotuck, 12.8; 
Deerfield, 12.6; Amhsrst a, 12.2; Fitohburg, 11.8; Amherstb, 
10. ;Michigan: Alpena, 43.6; Calumet, 40.6; Central Mine 
and Snowflake, 37; Big Rspids and Gaylord, 34; Traverse 
City, 30; Harnsville, 29; Mackinaw City and West Branch, 

- 28.2 ; Chsrleroix, 27 ; Benzonin, 26.6 ; Fletcher, 27 ; Hart, 26 ; 
Escanaba, 23.3; Mio, 21.8; Hartford, 21; Greenville, 19.5; 
Marquette, 19.2 ; Williameton, 17.6 ; Grand Rapids, 17.4; 
Lansiug, 17.3; Alma, 17.2; Cassopolis, 15; Haatings, 14.6; 
Hudson, 13.G; Kalmazoo, 12.6 ; M~rshall,lO.8 ; Traverse City, 
io. lMinne8ot.a: Minneapolis, 33.1 ; Moorhead, 20.2 ; Saint Paul, 
16.6. Miesissippi : Vickuburg, 6.4. Mixsouri: Springfield, 3. 
Montana : Fort Assinaboine, 7.6. Nebraska: Hay Spring#, 16.5. 
Nevada: Oarson City, 13.4. New Hampshire: Berlin Mills, 32; 
North Oolebrook, 26; Walpole, 22.2; Plymouth, 19.8; Man- 

2 

Chester, 16; Antrim, 16.2; Manchester, 14.7 ; Nashua, 13.2. New 
Jersey: Dover, 16.6; Beverly, 11.9. New Mexico: Fort Stanton, 
12. Nezo Pork : Utica, 36 ; Albany, 27.2 ; Menands, 21 ; Sara- 
toga, 18.8; Auburn, 17;  Oswego, 16.2; Humphrey, 16; Ar- 
denia, 14.2; Penn Pan, 13.6; Boyd’s Corners, Friendship, and 
White Plains, 13; Oooperstown, 12; Ithaca, 11.6; Factory- 
ville, 11.1; Buffalo, 10.3; Palermo, 10. 
Pomeroy, 11 ; Hiram, 10. Oregon : Lakeview, 17.7 ; La Grande, 
11.9. * Penn8ylvania: Blooming Grove, 31 ; Qirurdville, 27.6; 
Phillipsburg, 36.6 ; Easton, 25 ; Pottstown, 24.6 ; Quakertown, 
32.2; Bethlehem and Dyberry, 22; Drifton, 20; Scranton, 
18.2; Lancaster, 16.6; Wysox 16; State Collegea, 14.6; 
Grampian Hills, 14.6; Meaddle,  13.2; West Chester, 13; 
Erie, 12 ; State College b, 12.6; Westtown, 11 ; Wellsborough, 
10.5 ; Catawissa, 10.3 ; Germantown, 10. South Uarolina: State- 
burg, trace. Tennessee: Knoxville, 3.2. Texas: Palestine, 9.2. 
UtuA Territory: Salt Lake City, 23.7. Vermont: Northfield, 
43.5; Jacksouville, 31.8; Strafford 31 ; Burlington, 30; Man- 
chester, 27.6 ; Cornwall, 26 ; Brattleborough, 24.8 ; Chelsea, 23.2 ; 
Newport, 23, Virginia : Wythville, 7. Washington Tewitory: 
Spokane Falls, 11.9. West Virginin: Middlebrook, 12.6. Wis- 
oonein: Green Bay, 36.4; Embarrus, 33.8; Fond du Lac, 27; 
DeuBter, 26.9; Manitowoc, 26; Milwaukee, 24.9; Lancaster and 
Prairie du Chien, 24; Delavan, 21.6; Beloit, 19.3; Franklin, 17; 
La Crosse, 14.6;. Madison, 14. Wyoming: Camp Sheridan, 24.1. 

Ohio: Jefferson, 12.9; - 

DEPTH OF UNMELTED SNOW ON GROUND AT END OB MONTH. 
[Expressed in i n c h  and tenth.] 

At the close of the month there were from 10 to 20 inches of 
snow on the ground in northern Michigan, Wisconsin, northern 
Iowa, Minnesota, and in the northern portions of New Hamp- 
shire and Vermont. In all districts east of the Rocky Moun- 
tains, uorth of the fortieth parallel, there remained on t h e  
ground a t  t h e  close of the month snow to a depth generally in 
excess of 2 iuches, the greatest depth 36 inches, being reported 
from Newport Vt., and Embarraa, dis. 

Arizona: Prescott, 0.3. California: Fort Bidwell, 9. Cob.  
rndo: Qrand Junction, 2.5. Connectiout: North Colebrook, 8 ;  
Sonthington, 2;  Middletown, trace. Dakota: Huron, 16; 
Webster, 12; Richaxdton, 8; Fort Totten, 6.6; Yaukton, 6.1; 
Fort Buford, 6; Bismarck, 4; Deadwood, 3; Fort Sully, 2. 
District of Columbia: Washington City, 2. Idaho: Bois6 City, 
0.4. Illinois: Jacksonville and Springfield, 2 ;  Chicago, 1;  
Oharleston, 0.1. Indiana: Logansport, 3.6; Indianapolis, 0.2; 
Sunman, t r a m  Iowa: Dubuque, 20; Cresco, 18; Indepen- 
dence 16 ; Muscatine and Webster City, 12 ; Cedar Rapids, 10; 
Albia and Oskalooso a, 9 ; Oskaloosa b, 8 ; Des Moines and Fort 
Madison, 4; Keokuk, 3. Xaneas: East Norway, 2.6; Dodge 
OiQ and Concordia, 1 ; Globe and Libo, drifts; Topeka Wake- 
field, Wellington, and Pates Centre trace. Muine: hornish, 
12.6; Skowhegan, 8; Orono, 2; G a r h e r ,  1.6; Eastport, 0.7. 
Muryland: Fallston, 4; Oumberland, 2; Baltimore, 1. Masea. 
chuselis: Deerfleld, 6; Mount Nonotuck and Fitchburg, 5; Am- 
herst, 4; Gilbertville, 3; Lowell, 2; Newburyport, 1;  Blue Hill 
Observatory, trace. Niohigan: Central Mine and Gaylord, 36; 
Chsrlevoix, 30 ; West Branch, 26 ; Traverse City find Fletcher, 
24; Benzoniaand Hillman, 18; Alpena and Big Bapids, 16; 
Snowflake and Mackinaw City, 16; Marquette, 14; Sault Saint 
Marie, 12; Mio, 11.6; Greenrille, 11; Qrand .Rapids, 10; 
Qrand Haven, 9.3; Hudson 9 ;  Buchanan, Alma, and Bart- 
ford, 8; Escanaba, Ovid, and Oliret, 7 ; Petersburg, Bad Axe, 
Kalamazoo, end Cwsopolis, 6; Adrian, Mottville, Mount Mor- 
ris, Thornville, and Hanover, 4; Lansing, Williamston, Haat- 
ings, and Jonesville, 3 ; Madison, Sand Beach, Port Huron, 
Lansing (State Capitol), Concord, and Coldwater, 2.. Jfinneeota: 
Minneapolfe, 20; Saint Paul and Duluth,  18; Moorhead, 11; 
Saint Vincent 6. Biheouri: Frankford,1.6; Fayette, 1; Con- 
ception, 0.1. kontana: Fort Assinaboine., 6; Helena, 3; Pop- 
lar River, 2;  Fort Maginnis, 1.1. Nebruaka: Hag Springs, 10; 
Marquette, 6; University of Nebraska, De Soto, Omaha, rand 
Valentine, 4; Bmwnville and Qenoa 3; Crete, North Pliitte, 
and Tecumeeh, 2. Nevada: Carson &y, 6 ;  Winnemucca, 3. 
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New Hampshire: Wrrlpole, 20; North Conway and Plymouth, 
12; Manchester, 6 ;  Nmhua, 3. New Jersey: Doser, 6;  Bev- 
erly end Egg Harbor Oity, 2; Viueland, 1.6; Moorestown, 1. 
New Mexico: Fort Stanton, 2.6. New Pork: Utica, 16.2; 
Menands, 16; Auburn, 13; Albany, 12; North Volney, 10; 
Cooperstown and Humphrey, 8; Ardenia and Palermo, 6 ;  

’Factoryville, Oswego, and Penn Yan, 6 ; Buffalo, Friendship, 
and Ithaca, 4; Boyd’s Corners, 3; Rochester, 2;  New Pork, 
1.3. Ohio: Sandnsky, 6 ;  Hiram and Wauseon, 4 ;  Garretts- 
ville and Tifin, 3; Napoleon and Toledo, 2; Columbus, trace. 
Oregon: Lakeview, 7 ; La Grande, 6. PennsyZvania: Blooming 
Grove, 15; Drifton and Dyberry, 12; Quakertown, 9.6; Phil- 
lipsburg, 7;  Erie, State College, and West Chester, 4; Corry, 
3 to 4; Wellsborongh, 3.1; Westtown, 3; Philadelphia, 2.6; 
Meadville, 2; Wilkesbarre, 1. Utah: Salt Lake City, 7.3; 
Frisco, 6. Vermont: Northfield, 36 ; Oornwall, 26 ; Burlington, 
Manchester, and Strafford, 20; Ohelsea, 19 ; Jacksonville, 18; 
Newport, 16 ; Brattleborough, 14. Virginia: University of 
Virginia, 2.5 ; Variety Mills, 2 ; Lynchburg, 0.4; Wytheville, 
0.2. Waahingtm Territory: Spokane Falls, 4 ;  Walla Walla, 1. 
Weet Virginia: Middlebrook, 4. Wieconszn : Embarras, 36 ; 
Green Bay, 26; Deuster, 24; Mauitowoc, 18; Franklin and 
Laucaster, 16; Fond du Lac, 16; Milwaukee, 24; Delnvan, 
12.9; La Crosse, 12; Prairiedu Chien 11; Beloit, 9.6. Wyom- 
ing: Oamp Sheridan, 8.6; Fort Bridger, 0.6. 

Excessive precipitation for the month of December, 1887. 

a inches, or more, 
per day. 

Am%./ I Date. 

Monthly, 

more. 
A t  rateof I inch, or more, 

per hour. 

Am%( :gT 1 Date. 

Alabmna. 
Mount Willing ......... 
Trinity.. ............... 
Auburn.. ............... 
Tuscalooea ............ 
W s d e n . .  .............. 
Tallade a .............. 
Mount Qernon ......... 
Livin ston ............. 
O s w i L e  ............... 
Carrollton.. ............ 
Montgomery ........... 
Newton ................. 
Valley Head.. .......... 
Union Springs .......... 
Moblle ................. 
Bermuda.. ............. 
Florence ............... 

AZkonrCrs. 
Hot Sprin s ............ 
Little P,& ............ 
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md&. 
Tallahassee ............ 
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Quitman ............... 
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Forsyth ................ 
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I W .  
Shermau,Fprt .......... 

I d a n a .  
Marengo.. .............. 
Crawfordsville 
bymoor .......................... 
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Monroe. ... .; ........... 
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Donadon . .  ............ 
Delta ................... 

Maine. 
Qardiner .......................... 
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Do.. ......................... 
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31 ........ 1 .......................... ......... 31 .......................... 
........ 7,zi .......................... 

........ 3: .......................... 

........ .......................... 
.................................................... .................................................... ........ .......................... 
.................................................... .................................................... ........ 31 .......................... 

47 30 1-3 .......................... 
12 30 3 ,4  .......................... 

........ 11 .......................... 
.................................................... 

........ 16 .......................... 
19 30 a 3 , y  .......................... 

16 .......................... 20 15 
17 Q) 24 .......................... 
xa oo a 3 , q  .......................... .............. .................: .................... 

.................................................... 
........ 31 ........................... ........ 31 .......................... ........ 31 .......................... 

.................................................... .................................................... .................................................... ‘ I  ........ a3,aq .......................... 
“ra 50 .......................... 

........................................ 1 ............ .................................................... 
6 , 7  I 

....................................... ............ 

Excess-& precipitation, etc.-Continued. 

Speoially heavy. l l  

..................... 
Bouth Carolina. 

TennUU@. 

...... ..... Charleston ., 7.91 
Eardeoville ............ 6.21 

Fostoria ................ 8.70 
Cookeville .............. 8.38 

1 a inches, per day. or  more, I A t  rateof per I inch,ormore, hour. 

a 3 , q  
aq 

3 . a  3.54 ........ .......................... 
3.00 ........ 31 .......................... 
a. ........ 31 .......................... 

.......................... 

IAm’t.1 I Date. IAm’t.1 1 Date. 

Blooming Orove.. .; a. M !. ....... 
1.50 I..,.; Chambersburg 

Lawrenceburg.. ........ 7 . 4 5 ,  3 . 8  ........ 
Nasliville ............... ............I 2. 
Riddleton ........................... 2.8 ........ 
Florence Station ....... ............I i:g ........ 

............... ........ 3avannah 6.45 2. 

7 OQ 

Hohenwald ........................ ........ 
Ashwood. .......................... 2.70 ........ 
Waynesborough .................... a ~ a o  ........ 
Galventon .............. 10.28 2.90 t i 4  m 
Palestine 
Rio Qrande City ..................... 2.55 
Brownsville ........................ 2 . q  t24 m 

Manchester ............ 6.09 
Northflold ......................... a.14 24 m 

Neah Bay ............... 12. 57 2.83 ........ 
Do ............................ 2.m ........ 
Do ............................ 2.20 ........ 
Do ............................ 5.45 ........ 
Do ............................ 3.56 ........ 

Tatooeh Island. ........ 17.47 2.24 ........ 
DO ............................ 1.43 ........ 

TQM.. 

............... 6.72 
q 00 

VmnOnt. 

Washington Tmriiory. 

Olym ia ................ I 
Fort 8anby ............. 1 :::3 ::!: 
Vmhon ...... ..........I 10.67 3.80 ........ 
Tacoma ................ 10.6 3.04 ........ 
Blakely ................ 7.89 a. 50 ........ 

DO.. .......................... 1.00 ........ 
Port Angeles .......... ./ 6.09 

Bilori .................. 
Vicksburg 
Dxford 

Lambertvillo .......... Nmo ‘Jersey.. 
Dovor .................. 
Newton.. ............... 
rreuton 
Locktown .............. I 
[mlaystown .......... .,I 
Patereon ................. ............... .I. 
Boyd’s Corners.. ....... 

.............. .................. 

White Plains ........... 
North Carolina. 

ku thpor t  .............. 
Bnttorna 
2haoel Hill ............. ............... I 

18 .......................... 
17 .......................... 

31 .......................... 
31 .......................... 
31 .......................... 
31 .......................... 
31 .......................... 
31 .......................... 
31 .......................... 
31 .......................... 
a3 .......................... .................................................... 
11 .......................... 
a3 ........................ i. 

a8, ag .......................... .................................................... 
.......................... i? .......................... 

I1 .......................... 
16,17 .......................... 
Z S , ~  .......................... 
a5,26 .......................... 

6 , 7  .......................... 
q , a 5  ........................... 

6 , 7  .......................... 
11 .......................... 

6 , 7  .......................... 
6 .......................... 

.......................... 

.................................................... 

IO. 13 
7.07 
6.32 

2: 5 
6.63 
6.33 
6.01 
6. m ........... ........... 
6.71 
6.40 

6.50 

17.91 

1 6 . 4  
14.54 

14.21 

11.34 

8.89 

.......... 

.......... 
........... 
........... 

11. IO 

m h  
2.26 I s & I 13, 14 I ...... l..?.m:.l............ 

.Less than a2 h. 5om. t Lese than a4 hours. 

HEAVY RAINFALLS AT NEW YORE UITY. 
In connection with the subject of heavy rainfalls, Prof. 

Daniel Draper, Director of the Central Park Meteorological 
Observatory, New Pork Oity, a t  the reqnest of the Ohief Bignal 
Officer, h a s  kindly furnished the following table, compiled from 
the records of the self-registering rain-gauge of the Oentrel 
Park Observatory. 

The following record shows that in the nineteen years of obser- 
vation rains have fallen at the rete of one inch, or more per 
hour in sixty-six instances, thus giving an average of about 
three and one-halfof such rainfalls per year. Daring this 
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1nCh.S 
2.72 
4.18 

5.m 
3.16 
.a.74. 
2.95 

3.9 
4.34 
3.04 

2.81, 
3.20 
a.R3 
3.14 
9.12 
2.78 
a. 52 
2.55 

3.73 
4.43 
3.00 
3.93 

4.23 
4.11 
3 7 4  
3.01 
3.65 

2.75 
1.65 
5 7 0  
2.6a 
3.53 
1.50 

3.46 

1.61 

387  
1.Q 
1.70 

::2 

4.17 

3.71 

...... 

::g 

::a 
3p 1:J 

2.59 
1.32 
3 40 

3.78 

3.76 
2.58 

1.85 

1.58 

4.50 

5.05 

3 7 8  
4.51 
4.07 

...... 

3-70 

period rainfalls at the rate of one inch, or more, per hour were 
moat frequent in 1882, in which year seven instances are re- 
corded, while tho years 1869 and 1886 had but one each : 

h.ni. I& 

...................... 1879 5 o 35 1.00 

........................... ...................... ...................... ...................... ...................... ........................... 

........................... 
1877 17 I 00 1.00 
1% 25 I 0 0  1.00 

:::::: ::::,:::::: :::::: 
...................... 
...................... ...................... ...................... ....................... ...................... ....................... ...................... ...................... 
........................ ...................... ...................... ...................... ...................... ...................... 
...................... ...................... ...................... ...................... ...................... 
1871 31 I 00 1.25 ...................... 
...................... ...................... 
...................... ...................... 
1873 3 I m 1.30 
I874 q I 00 1.00 

...................... 

...................... ...................... .............. i. ...... 

...................... ............... : ...... ...................... ...................... ....,. ................ 
I884 I1 1 m. 2.00 ...................... ...................... ...................... ...................... .-... ................ 
...................... ...................... 
...................... 
...................... 
1887 I1  I 0 0  1.00 

..................... 
............................. ...................... ...................... .......... .( 1 ...... ......I.... I :::::: ...... .......... I...... ...... 

Table shozdng 1) rainf& of one inch, or more, per hour, a,nd also the frac- 
tionalpart o$ an inch of rain in a f m  minutes, which would be equivalent 
to more than one inch per hour j (2) the duration ; (8) the rate of fal l  per 
h w r ;  (4) the duratim of) and amount of water for, each storm, in  which 
t h e  heavN rainfalls occurred. 

I 

............................. ............................ 

Amount, in iuohes. 

I to a 
a t o 3 .  
3 to  4.. ........................... 
4 t o  ............................. ............................. ...................... *too" 

ormore.. 

Dates. 

Number of Averagerate 
occurrences. per hour. 

:: 
::E I1 2: 1; 0.54 5 

0.78 
0.68 

I2  

1.55 
a. 15 
3. I1 0.61 

1 I O  4-40 

Inehse. 
19 
I4 
xa 

' 

4 5 

Actual 
rate. 

I Inchea. 
August 13,1 869.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
June 1870 ........................................ 
July3;1870 ........................................ 
June7 18 I ......................................... 
 nip 1J71 ......................................... 
d % r  Ix.xs7x ..................................... 
JUIY J72 ......................................... 

July 27, 1&3. ......................................... 

July at; 1875.. ....................................... 
August 17,18 d ...................................... 
July 17, 1&7 ...... :. ..................... .1_. ......... 

June 15,:87% ........................................ 
JUTXI, 1880. ........................................ 

May aa. &I ......................................... 

September Ix,188a .................................. 

July 13, I& ........................................ 

Julya8, 1871 ......................................... 
Au e t  16,1871 ...................................... 
October 2.1, 1871 ..................................... 
July 4,18 a .......................................... 
July a 1!71.-., ...................................... 

ber a5,.1871. .; i..!. .............................. July s.18 3.. ........................................ 
~u@j?,!~7?:.:. .%. ............................... 
00 

A u g u s t a ~ ,  1873 ...................................... 
Aue~st30,1873 ...................................... 
J& 10,1874 . .......................................... 
Junes  1875 ........................................ 
Au u8t 31,1873 ...................................... 
July 12,1874.. ........................................ 
August 1a,1875 ...................................... 
August 18,187 ...................................... 
June a ~ , a i ,  1&7. .................................... 
July 3,18 7 ........................................... 
October 4, 1877 ....................................... 
June aa, 1878 ........................................ 
August I, 1878 ....................................... 
August 6, 1878 ....................................... 
Beptember 5, 1878 ................................... 

July 13, ~880 . .  ....................................... 
July 27, IBBO ......................................... 
AugustaI,x880. ..................................... 
July 4, 1881 .......................................... 
June 15,188a ......................................... 
June a6 1882 ......................................... 
Bepteniber ax, 1882 .................................. 
September aa, 188a .................................. 
September 13, I& .................................. 

June 25, 188q ............. .-. ...................... ,. . 
July 12, IW ......................................... 
Auguat5,r S8q ....................................... 
Juneg,i885 .......................................... 
August 3,1885 ....................................... 
November 18, 1886. .................................. 
Juiieaa,1887........ ................................. 
August l a ,  1887 ...................................... 

Au 8 1s179 ...................................... 

Augusta 1880 ...................................... 

June 19, 188a ......................................... 

May ax, 1883. ........................................ 
Juns6{zt?a ......................................... 

August z a , ~ w  ....................................... 
Auguatao,x 884 ...................................... 

Juno r , x q  .......................................... 
JUne-1 7 ......................................... 
Auguat 18,1887 ...................................... 

IO 

I O  
I O  
20 
10 
I O  
10 

1.5 

1.5 
25 
15 
20 
a0 
20 
10 
05 
60 

25 
15 
30 

15 

30 

do 
05 

ao 
30 

20 

20 

20 

a0 

2 

G 

2 

30 

30 
10 

I O  
a0 
IO 
20 
I O  
60 
08 

60 
05 

2 

2 
IO 
05 
30 
30 
03 
a0 
oa 
30 
a0 
15 
os 
30 - 

Rate 
Per 

hour. 

Tmchea. 
3.00 
2.70 
3. 00 
3.00 
3.00 
3.00 

- 

a. 00 

8: 2 
I. a0 
2.40 
1.50 
1.50 
1.29 

2: 2 
I. 00 

1.10 
1.00 

1.50 

1.60 
1.35 
2.76 
I. 50 
I.& 

:: 2 
2: 

!: : 
1.50 
1.50 
2.00 

1.00 

1.00 
1.50 

4.00 
3.00 
I. 2g 
1.00 

6.90 
1.50 

1.50 
3.00 
1.06 
3.38 
2.40 
1.90 
1.70 
5 a8 

a. 40 
5.40 
2.60 
I.& 
6.00 
a. a5 
7-50 
a. 00 
1.50 
1.00 
5.16 
1.00 

a. I O  

3: : 

For storm. 

I Yanging 

Actual rainfalls of one inch, or more, in one hour, or less, 
occurred eighteen times in the niueteen years, the amount of 
rain aggregating 22.13 inches for m total duration of twelve 
hours and thirty minutes. The average of these actual rain- 
falls was 1.23 inches for each forty-two minutes, or a t  a rat0 of 
about 1.80 inches per hour. It may therefore be stated that 
during the nineteen years there has been an werage of one 
storm per year in whiah there was an wtual fall of rain in 
excess of one inch for a shorter period than one hour. 

Table shom'ng for the month of December monthly raiqfaUs of 10 inchq or 
more ; raillfalls of 2.60 inches, or more, i n  any 24 consecutave 'hours; and 
raiMalls equaling or exceeding one inch in  one hour. 

Ruintall of 1c 
inches, or 
more, 

montK."' Statoa and stations. 

__- 
Alabania. Inchu, 

&?bile ..................................... 
Do. ................................... 

Trinity ....................... 1887 14.60 
Auburn .......... % , ............ 1887 13.84 
Tuscnloosa ................... 1887 11.6q 
Qadaden ....................... 1887 11.10 

Mount Willing.. .............. 1887 15.95 

Toiladcga ..................... 1887 IO.& 

Little Rock ................... 1% 16.92 

Po.. .................................. 

ATkaMW. 

ClllifOntia. 
LO8 AngeleE. ............................... 

Do.. 

................ 
DO ........................ 1884 10.45 

Salinaa ..................................... 
9au Franelsco ................................ 

Do,. ....... , .......................... 
. .  Do ..................................... 

Do .................... i.. ............. 
Ban Diego.. ................................. 
. . . .  Do.. ........ ,. ........................ 

FlO@l. 
p d a r  Keys ................................. 
acknonville ............................... 

Xey West .................................. 
Do. ................................... 

Pensacola .................................. 
Do.. .................................. 

Atlanta .................................... 
Do. ................................... 

Savannah .'.. ................................ 
Do.. .................................. 
Do,. .................................. 

Cairo ....................................... 
Do .................................... 

IAouisvllle., ................................ 
Peoria ....................... - ............. 
9 riiigtleld ................................. 
lndlanapolia ............................... 

Do .................................... 
Reokuk .................................... 
Louisville.. ................................ 

Do.. .................................. 
Do. ................................... 

New Orleans ............................... 
Do .................................... 
Do.. .................................. 
Do.. .................................. 
Do.. .................................. 

Bbreve ort ....... :... ......... 1% 15.55 

Do. ................................... 
Do .................................... 
Do .................................... 
Do.. .................................. 

Portland. .................................. 
Do .................................... 

Baltimore.. ................................ 
Boston.. ................................... 
Nantucket ................................. 

Qemgia. 

minois. 

C L g O  .................................... 
I d M .  

Iowa. 

KCntlU&. 

Louisiana. 

B, .................................... 

AfaiM. 

Itfaly&tld. 

M5USoehWdl8. 

Mdl+JOTl. 

M i  
Mackinaw Oity ............................. 
Biloxi ......................... 1887 10.13 
ViokaburR .................... IO. 35 

Do .................................... 
Do .................................... 
Do .................................... 

. Do ....................... % 13.9 

B 
a1 
13 

4 
9 
7 
9 

..... 

..... 

..... 
31 

19-m 

4 

24 
18 

18-19 
I9 

as-& 

1 
21 

a1 

27-a% 

5 
9-10 

20-11 
11-12 

11 
13 

13-;4 
t 

9-10 
23-24 

27-18 
3 
9 

13 
ai-a3 

3 

23-Y 

..... 
I1 

3 
Y 

13-24 
18 
4 

31 
13-14 
12-13 

I5 
a2 ; 
ag 

25-6 
9-10 

IO 

10 ...... 
20-21 

18-rg 
23-zq 
lea 
l e 3 0  

19 

..... 
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~ i n f a l l o f l o I  Hainfall of 2 . 9  t i  inches,ormore, in 
aq hours. m o d .  I 

- 
Table showing for the month of December, &.-Continued. 

b i n f a l l  equalin or 
excoeding oneqnch 
per hour. 

R a i n k l l o f ~ o  m i n h l l  of 2.v &Infall equaling or 
$ inchos,ocmore, In exceeding one inch 1 ,ant{. 1 aqhoura. 1 per hour. 

atatoa and atations. 

Tmneaacc-Continued. 
Knoxville..  ......................... 

Do..  .......................... 
Memphis.. .......................... 

Do.. .......................... 
Do ............................ 
Do. ........................... 
Do. ........................... 
Do.. .......................... 

Qilmor ............................. 
New Ulm 

Do..  .......................... 
Do.. .......................... 
Do.. .......................... 

Lynchburg 
Do.. .......................... 
Do. ........................... 

Norfolk ............................ 
Wlldhinglon. 

Canby Fort ................... 
Do ....................... 

Neah Bay. ..................... 
Do. ...................... 
Do ....................... 
Do ....................... 
Do ....................... 
Do ....................... 
Do., .................... - 1  

TtSil8. 
Clarksville .................... 
Galveston ..................... 

...................... 

Virginia. .................... 

bo ....................... 

...................... Olym ia 
S O  ....................... 

1874 

1887 

1875 

1884 

2% 
1887 
1883 

% 
1880 
1882 
1886 
1887 

1877 
1879 

......I ....... 
rnchur. ....... ............. ....... 
10.25 

10.28 
....... 
....... ....... ....... ....... ....... 
16.40 ....... ....... ....... 
11.81 ....... 
::::::: 
10.56 
17.35 
15;28 
11.82 

1872 

1884 

1875 
1876 

le75 -878 
I882 
1884 
1887 
1875 

1875 
1875 
1875 

1879 
1883 

1875 

;% 
rS84 
18% 

e.... 
..... 

Bnlfalo ..................................... 
Oswe o ........................ 

%o.. .................................. 
...... I ....I ...... I ...... 

2.60 1 1877 ! 29 I I I5 I 1.13 
4.17 I ...... 1 ................ 

1878 10.49 
2 . a  
2.63 
2.81 
5.00 

Table showing for the month of Recmzber, &.-Continued. 

................ I ...... ................ 1 ...... .......... ......I...... ....................... I .  

WINDS. 

1878 
1878 
1878 
1674 

1879 
1877 
1877 

:% 
1887 

The most frequent directions of the wind during December, 
1887, axe shown on chart ii, by arrows flying with the wind. 
They were from north or northwest in the Missouri Valley, 
New England, the middle Atlantic, and weet Gulf stateg; from 
west or southweat in the Lake region and northern slope ; from 
north, northeast or east in the south Atlantic and east Gulf 
states, and in other districts variable. 

HIGH WINDS (in miles per hour). 
. The maximum velocities of wind for December, 1887, a t  
Bignal Service stations where the movements are registered, 
&re given in t h e  table of miscellrtneous meteorological data. 
Other than the maximum velocities given in this table, the 
following have been reported: Mackinaw Oity, Mich., 69, e., 
3d. Block Island, R. I., 66, n., 3d; 68, nw., 28th. Fort 
Oanby, Wmh., 66, Be., and 72, E., 4th; 72, 8. 6th; 62, E., 8th; 
64, E., 9th; 72, E., 11th; 66, RW., 26th. Fort haginnis, Mont., 
32, nw., 7th. 

LOO& STORMS. 
With the exception of the storm which occurred in the 

vicinity of Lo8 Angeles, Oal., during the 13-14th and that 
which occurred in the Indian Territory on the 18th, no well- 
defined local storms are reported to have occurred during 
December. The following are, for tho most part, reports of 
storms which occurred in connection with Romeof the more 
important.areae of low pressure, the paths of the centres of 
which are traced on chart i : 

Fort Sully, Dak.: light and heavy snow fell alternately 
daring the night of the 2-3d and continued throughout the 
following day, with high westerly winds, which reached a 

22-3 
IO 

10-11 
20 

13-14 
5 

3 
30 
I O  
5 

I . I  I 

Do.. ........................ ...I.. ..... 

I i  ..................................... Ohlo. 
Kenton 
Oincinnati .................................. 

DO ...................................... 
Do ............................. ! ........ 

Oregon. 
Albony ........................ 1887 j 14.21 
Astoria ....................... 
EBetPortland ................. ~saf 12.10 
New ort ...................... 1887 i 17.91 

Do ....................... 1880 13.93 
Do ....................... r88a 1 20.14 
Do ....................... 1886 11.52 
Do. ...................... 1887 11.34 

Roseburg ................................... 
. Do ..................................... 
Do... .................................. 

Oharleston .................................. 
Do ..................................... 
Do .................... :.. .............. 

HBoiendaBaluda ............................ 
ohattanooga. ............................... 

Do ..................................... 

. .  Do ....................... % %:% 

Portfand ...................... 1875 13.41 

. . . .  Do. ...................... 18871 16.64 

lbvth Carolina 

TSnMssLU 

. ..................................... Do I 

1873 3-4 
1873 12-13 
1880 4-5 
1883 2334 
............. 
% & ............. ............. ............. 
1875 30-31 ............. 
1877 g-IO ............. 
1881 12-13 
1879 4 
1883 

1873 25 
1885 g-IO 
rsaf 1334  
1675 q- 

1884 x; 

10-11 % I 
1881 21-i 

I -  

13.00 
30.70 
11.73 
;::g 
10.31 

15.75 
I I.  .* 
21.61 
10.16 
10.45 

2584  
17.47 

13.38 

:::t: 

-I- 

..... ..... 
1878 

:% I 

..... 

..... ..... 
IA8q 

1886 
1886 

I887 

..... 

22 

- !i I!! 

I 
30-31 
18-19 

.............. ....... 

-i ... 

....................... ............ 
3.60 ....................... 
3.31 .......... 1.. .......... 
3.32 ...................... 
a. ...................... 
3.iE .......... i... ......... 

1 ...-. .... ! ............ 
......I...... ................. 

Tacoma ....................... 
Tatoosh Island 

Do.. ..................... 
Do ....................... 
Do.. ..................... 
Do ....................... 

Briifah cdumbia. 
Now Weatminster.. ........... 

............... 1887 
1883 Is 
1887 

1887 11.40 I..... 
3.08 
5.m 

3.10 
3.08 

...................... ...................... I 
I ....................... ....................... .......I ...... ...... 1 ....I ............ 

I I  

maximum velocity of forty-three miles per hour. A similar 
storm occurred on the 31at, reaching a velocity of thirty-six 
miles per hour; this was the  worst storm of the season, and 
caused the delay of trains from twenty to twonty-four hours. 

Los Angeles, Oal.: zt severe storm set in from the north 
and emt a t  4 a. m. on the 13th, end continued until 9.46 a. m. 
on the following day; the most violent part of the storm 
occurred between 6.30 and 9.46 a. m. on the 14th, during 
which time the wind blew at  an average rate of thirty-six miles, 
t h e  maximum velocity being flfty miles per hour. The dam- 
age in this  city was slight, but reports from the surrounding 
country state that the storm was very destructive, especially 
along the line of the Sierra Madre foot-hills, where many 
buildings were demolished and orchards in many places were 
badly injured. At Orescenta Canada, a small town twelve 
miles north of this place, a hotel was destroyed, resulting in 
the death of two persons. 

The 6LLos Angeles Herald” of the 16th contained the follow- 
ing in connection with the storm above referred to : 

At alendora, several cottages were blown down ; no one injured. At Pa- 
quima, in the $an Fernando Valley the new hotel wm almost demolished ; 
loss $6,OOO. At Lordsburg, the h o d  recent1 erected WBB tom to pieces ; low 
$lO,OOO. At Rialto, three houses datroyed: At Ps~edgqa, several houses 
blown down on exposed points, and uite a number of persons injured. At 

etoree a n f  buildings * loss about$60,0w. At $an Bernardino, severd cottagee 
wrecked. At $an dernando the roof of the brick warehouse was blown off and 
de osited on the middle of the Southern Pacific track. Between Ciicamon a 
mi Colton the cab waa blown off the engine of a special eastbound f i e i t  
,rain. At Colton the channel of the water ditch waa so filled with sand which 
lad d r i h d  before the wind that it waa im oesible to obtain any water. At 
Riverside much damage wm done in expose{ districts. 

Cucamon a, the depot almost totally 2 estroyed ; also the new hotel and several 


